BIOCHEMICAL SOCIETY TRANSACTIONS
Limiting amounts of ADP are phosphorylated to an extent of more than 90% during an illumination period. This is true for ADP concentrations down to 5 j i~ though the apparent K , of phosphorylation was determined to be 3 0 p~ with just that thylakoid preparation. When the light is switched off after the phosphorylation of a limiting amount of ADP, an ATPase activity can be observed. This activity can be stabilized by addition of 1,4-dithioerythrol during the illumination step; its ageing can be accelerated by addition of ADP in the dark step. ADP is most effective if it is added immediately after the light has been switched off; a later addition of ADP is less effective.
A complete inhibition of ATPase activity is achieved by addition of high concentrations of uncouplers immediately dissipating the proton gradient. A reduced ATPase activity can be observed if there remains some 
buckground lighl
Background light intensity was produccd by switching off one of two slide projectors after 5min of pre-illumination at 900 W/m'. The initial rate of ATPase activity in the dark was levelled to 100%. 0 , The complete electron-transport chain with methyl viologen as the electron acceptor was active; A , 20pM-DCMU and 200 PM-TMPD were added to measure PS I effects on ATPase activity.
I986 614th MEETING, O X F O R D background light intensity during the ATPase test.
Furthermore. when measuring ATPase activity with background light during a long period of time, the enzyme system switched to ATP synthesis at a reduced rate again. Reduction of electron transport rate by addition o f electron-transport inhibitors like 343.4-dichloropheny1)-I , 1 -dimethylurea (DCMU) resulted in the same effects as a reduction of light intensity. Therefore we propose that the electron-transport rate is regulating the enzymic activity of the chloroplast coupling factor (CF,).
This interpretation is confirmed by the experiments shown in Fig. I : electron transport through PS 1, though incapable of driving photophosphorylation, is able to inhibit initial ATPase activity. Similar results are observed comparing light dependency of this PS I effect with the one of the complete electron-transport chain.
T o prove the regulatory effect of PS I on C F , we measured the apparent K,, for A D P and the phosphorylation etficiency in an acid/base experiment in the presence of N , N . N ' , N'-tetramethylphenylenediamine (TMPD). We observed increasing K,,, values and decreasing yields of ATP by illumination of the incubation mixture.
From our data we conclude that electron transport through PS I is able to regulate the conformational state and the enzymic activity of the coupling factor protein.
As PS I electron transport from reduced T M P D to methyl viologen does not produce a transmembrane proton gradient, we think direct protein-protein interactions between neighbouring proteins might produce this effect. The fact that the coupling factor and the PS I complex share the same region of thylakoid membranes (Lam & Malkin, 1983 ) is in line with our assumption. Since we observed changes in the affinity of CF, for its substrates and products, the enzymic mechanism of activation and inhibition of ATP synthesis and hydrolysis, respectively, will be investigated in more detail. A picosecond timc resolved absorption study of Photosystem I (PS I ) reaction centres, isolated from pea chloroplasts, has been carried out at room temperature.
The sequence of known electron carriers within the PS I reaction centre can be summarized as follows: P-700 + A,, -+ A , + A2(X) + P-430 (iron-sulphur centres A and B). The possible chemical identities of A,, and A , have recently been suggested to be a molecule of chlorophyll N (Bonnerjea & Evans. 1982) and a quinone species (Setif(./ d., 1984) . respectively. A, or X is thought to bc a s p e c i a l i d iron sulphur centre. A and B are bound iron sulphur centres. the optical manifestation o f which is an absorption change at 430 nm.
With picosecond time resolution i t is possible to follow the transfer o f an electron along the above series of electron acceptors. subsequent t o the photo-oxidation of 1'-700 by flash excitation. A change in the redox state of the various electron acceptors can be monitored by a change in their absorption spectra. The picosecond absorption spectra and kinetics presented here are preliminary; thcy are concerned with the transition of iintenna chlorophyll into singlet excited states. the deactivation o f these excited states and the photo-oxidation of' P-700.
PS I reaction centres. prepared by the method of Mullet (11 d . ( 1980) . had a chlorophyll/P-700 ratio o f 100. In all experiments. these reaction centres were suspended in a medium containing 100 mM-sucrose, Abhreviation used: I'S I. Photosystem I S mM-NaCI, 10 mM-MgCI, and 10 mM-phosphate buffer, pH 7.4. and at a chlorophyll concentration of 25 VM. Ferricyanide ( 1 mM) was added to chemically oxidize P-700 in the dark. Ascorbate (4 m~) plus 2,6-dichlorophenolindophenol (0.3 mM) was added to chemically reduce P-700 in the dark. Picosecond transient absorption spectra were obtained using an apparatus similar to that described by Migus P I uI. (1982) . Samples were excited with a 10 ps 620 nm pump pulse while the measuring beam was a white light continuum probe pulse, also of l o p s duration. Changing the delay between the pump and probe pulses defined the time resolution of the system. Each absorption spectrum is the average of I600 spectra. Fig. I(u) shows a typical absorption spectrum obtained on a picosecond timescale using PS I reaction centres. The main features are a bleach at 680 nm and one at 700 nm. The bleach at 680 nm is unaltered by the dark redox state of P-700: it can be attributed to the singlet excited states of the antenna chlorophyll molecules. The bleach at 700nni is only observed when P-700 is chemically reduced in the dark: this suggests that i t can be attributed to the photo-oxidation of P-700.
A plot o f the kinetics of the absorption change at 6XOnm and 700nm is shown i n Fig. I(h) . The bleach at 680 nm is observed to occur maximally within 50 ps o f Rash excitation. The recovery of* this bleach. i.c. the deactivation o f the cxcitcd antenna states. occurs with three component kinetics, the approximate I , values being < lO0ps. -3OOps and > S00ps. These I , .7 values sceni to be independent o f the dark redox state of' P-700.
The bleach at 700nm. observed when P-700 is chemically reduced in the dark. also occurs maximally within 50ps o f flash excitation. but decays from the maximum level t o the level characteristic of P-700 photooxidation alone after ii further 150ps. The maximum extent of this bleach at 700 nm contains contributions from three different sources: (a) the full extent of P-700 photo-oxidation (which remains constant on a nanosecond timescale); ( b ) a contribution from the excited
